Enteric excretion of baicalein, a flavone of Scutellariae Radix, via glucuronidation in rat: involvement of multidrug resistance-associated protein 2.
Baicalin (BG) and its aglycone, baicalein (B), are strong antioxidants and have various pharmacological actions. The purpose of this study was to evaluate efflux of BG from rat intestinal mucosal cell following glucuronidation of B absorbed after oral administration of B. The absorption and excretion of BG and B were evaluated in rats using the in situ jejunal loop technique and in vitro jejunal everted sac experiments. BG and B levels were determined by high-performance liquid chromatography with electro-chemical detection to ensure selectivity and high sensitivity. A large amount (30.4% recovery) of BG, but no B, was detected in the intestinal lumens of germ-free rats 4 h after oral administration of B (12.1 mg/kg), in comparison with a substantial recovery (55.1%) of unabsorbed BG 4 h after its administration. During the in situ rat jejunal loop absorption experiment, B disappeared rapidly, and 8% of the lost B was excreted into the loop as BG 20 min after infusing 0.1 mM B. In an in vitro absorption experiment using everted rat jejunal sac, BG also appeared outside the sac, accompanied by the disappearance of B from the outer (mucosal) side. However, very little of B was transferred to the inner (serosal) side of the sac, and only a trace of BG was detected inside the sac. Thus, in both the loop and the everted sac systems, the efflux of BG from the mucosal surface was saturated with the concentration of B added. Moreover, the efflux rate of BG in the everted jejunal sac from Eisai hyperbilirubinemic rat (EHBR) was significantly lower by 56.4% than that from Sprague-Dawley rat. These results indicate that, in rat, a large proportion of any B absorbed is retained, transformed into BG within the intestinal mucosal cells, and coordinately excreted through multidrug resistance-associated protein 2 (MRP2) into the intestinal lumen.